Heme oxygenase-1: A new druggable target in the management of chronic and acute myeloid leukemia.
Heme oxygenase-1 (HO-1) is the enzyme catalyzing the rate-limiting oxidative degradation of cellular heme into free iron, carbon monoxide (CO), and biliverdin, which is then rapidly converted into bilirubin. By means of these catabolic end-products and by removal of pro-oxidant heme, HO-1 exerts antioxidant, antiapoptotic, and immune-modulating effects, leading to overall cytoprotective and beneficial functions in mammalian cells. Therefore, HO-1 is considered a survival molecule in various stress-related conditions. By contrast, growing evidence suggests that HO-1 is a survival-enhancing molecule also in various solid and blood cancers, such as various types of leukemia, promoting carcinogenesis, tumor progression, and chemo-resistance. Among leukemias, chronic myeloid leukemia (CML) is currently therapeutically well treated with tyrosine kinase inhibitors (TKIs) such as Imatinib (IM) and its congeners; nevertheless, resistance to all kinds of current drugs persist in a number of patients. Moreover, treatment outcomes for acute myeloid leukemia (AML) remain unsatisfactory, despite progress in chemotherapy and hematopoietic stem cell transplantation. Therefore, identification of new eligible targets that may improve leukemias therapy is of general interest. Several recent papers prove that inhibition of HO-1 through HO-1 inhibitors as well as modulation of other pathways involving HO-1 by a number of different new or known molecules, are critical for leukemia treatment. This review summarizes the current understanding of the pro-tumorigenic role of HO-1 and its potential as a molecular target for the treatment of leukemias.